When enteric pathogens adapt to animal hosts, their pathogenicity against humans may be enhanced even further, according to Victor Gannon of the Public Health Agency of Canada in Lethbridge, Alberta. For example, particular human disease-associated lineages of E. coli express higher levels of Shiga toxin, which may provide these bacteria with a selective advantage when growing in cattle without harming that host, but inadvertently increases the pathogenicity of these bacteria within humans, he says. The open-source bioinformatics platform, called SuperPhy, that he and his collaborators developed includes algorithms to help identify bacterial subpopulations of clinical importance. "Groupand sub-group-specifıc core genes are thought to contribute to shared phenotypes such as virulence and niche specifıcity," he says. He is applying this approach to determine which livestock hosts generate the most pathogenic strains of Campylobacter jejuni, another bacterial source of foodborne gastroenteritis.
Shannon Weiman is a freelance writer in San
Francisco, Calif.
RESEARCH ADVANCES

Deep-Sea Viruses Implicated in Global Sulfur Cycle Barry E. DiGregorio
Abundant, double-stranded DNA marine viruses carry genes encoding enzymes that appear to be part of the metabolic complex used by sulfur-oxidizing bacteria of the SUP05 clade, according to Karthik Anantharaman and Gregory J. Dick of the University of Michigan, Ann Arbor, and their collaborators there and at other U.S. institutions. Their fındings implicate viruses as "a key agent" in the global sulfur cycle and also as "a reservoir of genetic diversity for bacterial enzymes" underpinning chemosynthesis in the oceans. Details appeared 16 May 2014 in Science (doi:10.1126/science. 1252229).
Samples of sea water from fıve hydrothermal plumes in the Eastern Lau Spreading Center (Lau Basin) in the western Pacifıc Ocean and one plume at Guaymas Basin in the Gulf of California were subjected to shotgun sequencing analysis for bacterial and viral DNA signatures, according to Dick and his collaborators. "The viruses carry genes involved in the oxidation of elemental sulfur, which is an intermediate of sulfur oxidation that is stored intracellularly by many chemolithotrophic bacteria," he says. "We suggest that the viral genes may enhance the bacterial oxidation of this elemental sulfur."
Although marine viruses easily outnumber their host bacteria, the two populations maintain a balance, even if no one knows precisely how, Dick continues. "Certainly part of the answer is that bacteria and archaea have defenses against viruses, some of which can be acquired and specifıcally target certain viruses and provide immunity to them," he says. "So while certain genotypes may very well be eliminated, other closely related genotypes would become immune and fıll the niche."
Because deep-sea chemolithotrophic bacteria such as SUP05 cannot yet be grown in culture, Dick and his collaborators focused their metagenomic analyses on the viruses that infect such bacteria. The viral genomes are highly conserved across hydrothermal vent environments and ocean basins, and all
MINITOPIC
Recently Observed, Unusual and Notable Microbial Behaviors or Traits
Recently described examples of unusual microbial behaviors or traits include:
• Bacteria living beneath the floor of the sea cope with the stresses of this environment in part by overactivating stress response and DNA-repair mechanisms, according to the rdsrA sulfur-oxidizing genes that they contain are also affıliated with those found in SUP05 bacteria. These viruses are involved in the biogeochemical sulfur cycle, and they could be influencing it in ways that differ than if those activities were being conducted only by SUP05 or similar sulfur-oxidizing bacteria, according to Dick. For instance, the enzymes encoded by the viruses may help to decrease the elemental sulfur stored within bacterial cells, he says, adding: "We believe that . . . viruses are enhancing sulfur oxidation by the bacterial host in order to increase resources available for viral reproduction, but this still needs to be tested experimentally."
These fındings are "a major advance in our understanding of the roles of viruses in deep sea chemolithotrophic processes, and sulfur oxidation in particular," says Jed Fuhrman at the University of Southern California, Los Angeles. "It is impressive how they used the latest tools of genomic assembly from metagenomes to generate numerous viral genomes. We can now add sulfur oxidation to the list of 'bacterial' processes supported by virus-encoded genes. This report also provides strong evidence for horizontal gene transfer between SUP05 bacteria and viruses."
Barry E. DiGregorio is a freelance writer in Middleport, N.Y.
NEW IN ASM JOURNALS
New Model Very Promising for Study of Virus-Host Interaction
Orsay virus, recently discovered in a wild Caenorhabditis elegans strain, is the only known virus capable of naturally infecting this model organism. As many fundamental biological discoveries have been made in C. elegans, Orsay virus's ability to infect it provides a unique, powerful system to defıne multiple aspects of host-virus interactions. Now Hongbing Jiang, Carl J. Franz, and David Wang of Washington University, St. Louis, Mo., have developed a reverse genetic system for creating mutant forms of Orsay virus, which Wang says "will enable us to fully capitalize upon this system," he says. Wang anticipates new opportunities to better understand how hosts deal with virus infection and how viruses exploit the host. 
NEW IN ASM JOURNALS
New Biomarker Highly Promising for Predicting Breast Cancer Outcomes
Most cancer deaths are associated with metastasis. Predicting prognosis, which has much to do with metastatic potential, is critical to treatment management. That is, patients with good prognoses can be spared aggressive treatment, with its oft-debilitating side effects, but failure to pursue such where needed can result in death. Now Josie Ursini-Siegel of McGill University et al. have shown that the protein, p66ShcA, is a promising biomarker of poor prognosis, adding precision to efforts to base such predictions on breast cancer subtype (of which there are fıve). Breast cancer cells that have undergone "epithelial to mesenchymal transition" have enhanced metastatic potential, and Ursini-Siegel shows that p66ShcA is highly enriched in such cancers. "Thus," she says, "p66ShcA may serve as one of the fırst prognostic biomarkers to identify poor-outcome breast cancers regardless of their molecular subtype." (J. Hudson, J. R. Ha, V. Sabourin, R. Ahn, R. La Selva, J. Livingstone, L. Podmore, J. Knight, L. Forrest, N. Beauchemin, M. Hallett, M. Park, and J. Ursini-Siegel. 2014 (HETE) . HETEs were thought to harm the mitochondria, the resulting energy defıcit preventing pancreatic cells from manufacturing suffıcient insulin to process blood sugar. The investigators constructed knockout mice with pancreatic cells lacking the gene for 12-LO. They then fed both knockout and normal mice on a 17% low-fat diet, and on a high, 42% fat western-type diet. Both sets of mice on the high-fat diet developed obesity and insulin resistance, but microscopic and molecular analysis showed that the pancreatic beta cells from the knockout mice remained healthy, while those from the normal mice did not. "Our research is the fırst to show that 12-LO in the beta cell is the culprit in the development of prediabetes, following high-fat diets," says Mirmira. (S. A. Tersey, B. Maier, Y. Nishiki, A. V. Maganti, J. L. Nadler, and R. G. Mirmira. 2014. 12 
